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[Problems to be Solved by the Invention] 

various characteristic which is superior is granted 
beingpossible, at same time febricability and workability to 
final product beingsatisfectoiy, offer planar heater which is 
superior in long-term use stability. 

[Means to Solve the Problems] 

engaged body doing substrate which does not possess PTC 
electrically conductive substrate and the planar heat emission 
function which possess planar heat emission function, planar 
heater* which becomes 



[aahn(s)] 
[Claim 1] 

engaged body doing substrate which does not possess PTC • 
electrically conductive substrate and the planar heat emission 
function which possess planar heat emission" function, planar 
h$ater 0 which becomes 

[Claim 2] 

PTC electrically conductive substrate which possesses planar 
heat emission function in cloth electrically conductive paint 
impregnation or coating fabric planar heater □ which is stated 
in the Claim 1 which is made thing feature which is 
something which isdone 

[Claim 3] 

PTC electrically conductive substrate which consists of 
materia) where substrate which does notpossess planar heat 
emission function is chosen from resin, wood* ceramic* 
or metal and does in cloth electrically conductive paint 
impregnation or coating fabric the planar heateio which is 
stated in Claim 1 or 2 which is made thing featurewhicb is 
something which is done 

[Claim 4] 

planar heater B which is stated in any of Claim 1-3 which is 
made thething feature which is a embedding of PTC 
electrically conductive substrate which possesses planar heat 
emission function to m substrate where morphological form 
of engaged body does not have planar heat emission function 

(□aim- 5] 

Using resin sheet of plural as substrate which does not possess 
planar heat emission function, inserting PTC electrically 
' conductive substrate which possesses planar heat emission 
function at tfcesetixne* press doing and doing embedding 
planar heater» which k states in Claim 4 which becomes 

[Claim 6] 
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resin sheet is FRPresm sheet and planar heater 0 which is 
stated in Claim 5 which is made feature 

[ClaimT] 

morphological form of engaged body is laminate and planar 
heatero which is stated in any of Claim 1-3 which is made 
feature 
[Claim- 8] 

lamirate, coating fabric or impregnating resin> rubber, or 
paint of liquid state or paste which possesses capacity which 
forms substrate which does not possess planar heat emission 
function on PTC electrically conductive substrate whkh 
possesses planar heat emission function planar heater 0 which 
is stated in Claim 7 which becomesand makes feature 

[Claim 9] 

laminate, laminating substrate which does not possess planar 
heat emission fimcrionin PTC electrically conductive 
substrate which possesses planar heat emission function, 
planar heater,, which is statedin Claim 7 which becomes and 
makes feature 

[Claim 10] 

substrate which it does not possess planar heat emission 
function is resin film and planar heater* which is stated in 
Claim 9 which is made feature 



[Description of me Invention] 
[0001] 

[Technological Field of Invention] 

this invention, various characteristic which is superior is 
granted being possible, at same time fabrieabiHty and 
workability to final product being satisfactory, regards planar 
heater which is superior in long-term use stability* 

[0002] 

[Prior Art] 

Until recently, heater which uses resistance heater* for 
example nichromc wire which does not possess self 
temperature-regulating property (PTC characteristic ) as 
planar heater, in low temperature domain below 
approximately 100 deg C is widely utilized. 

But, as for these fete defect, temperature, in regard to utility 
or wasa hazard which with respect to safety in desirable 
extent rises tahigh domain, complex overheating prevention 
mechanism was necessary. 

In addition, it forms electrically conductive resin which 
possesses PTC characteristic on the for example cloth, this 



Page 4 Paterra Instant MT Machine Translation 



PAGE 16/22* RCVD AT 10)11/2005 11:06:52AM [Eastern Dayfight Time] * SVR:USPTO-EFXRF-6/27 s DNIS:2738300 * CSID:8S4 503 1999* DURATION (mm-ss):06-06 



MILL I K EN LEGAL DEPT 



(2)017 



JP2001076852A 

[0003] 

[56WiWBftL«fc9i1-6M 
[0004] 
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[0006] 
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you use It is done as planar heater. 

But, these fete defect are insufficient in stability , any which 
the reliability are done are not, escape change over time etc 
after especially long-term use cannot, it is to assign constraint 
which is large to deagnof final product which is lacking in 
fabricabiltty, installs these. 

[0003]. 

[Problems to be Solved by the Invention] 

Therefor^ as for objective of this invention, various 
characteristic which issuperior is granted being possible, at 
same time febricabilhy and workability to final product being 
satisfactory, it is to offer the planar heater which is superior in - 
long-term use stability. 

[0004] 

[Means to Solve the Problems] 

these inventors result of diligent investigation, as for 
above-mentioned objective of the this invention was achieved 
to industrially profitably with this invention whichpossesses 
below-mentioned constitution. 

[0005]* 

engaged body doing substrate which does not possess PTC 
electrically conductive substrate and the planar heat emission 
taction which possess [1] planar heal emission function, 
planar heater© whichbecomes 

[0006] 

PTC electrically conductive substrate which possesses p] 
planar heat emission function in cloth electrically conductive 
paint impregnation or coating fabric planar bealer 0 which is 
stated in rtieabove-menrJoned [I] which is made thing feature 
which is somethmgwhkh is done 

[0007) 

PTC elecnically'conductive substrate which consists of 
material where substrate which does notpossess [3] planar 
heat emission function is chosen from resuu wood, 
ceramic* or metal anddocs in cloth electrically conductive 
paint impregnation ot coating fabric planar heater fl which is 
. stared in above-mentioned [1 ] or [2] which ismade thmg 
feature which is something which is done 

[0008] 

Description above which is made thing feature which is a 
embedding of PTC electrically conductive substrate which 
possesses planar heat emission function to in substrate where 
morphological form of [4] engaged body does not have planar 
heat emission function [1]- planar heater 0 which is stated in 
any of [3] 
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looio] 

C6]sa§€*< frp m&ebzzttmtt 
[0011] 

[0012] ' 

prc ssi£&l*±i:Sft£fel*$SL-t&&c 



[0013] 

nt!Si.ct*i*atr*±eC7ji2iK<i5S* 

[0014] 

Cio]ffitt«SM»fc£SLft^fi«#IHJi7-r.rt, 

[0015] 

* PTC SSttgttiSttfcS&Bffi^L.ftl* 
[0016] 

ttMlfc^vc. PTC 



[0009] 

Using resin sheet of plural as substrate which does not possess 
[5] planar heal emission Amotion, inserting PTC electrically 
conductive substrate which possesses planar heat emission 
function stthese time, press doing and doing embedding 
planar heater, which its tales in above-mentioned [4] which 
becomes 

[0010] 

[olreSTflSheetisrllrYesms^ which is 

stated in tbeabove-mentioncd [5] which is made feature 

POU] 

morphological form of [7] engaged body is laminate and 
description above which is made feature [I] - planar heater* 
which is stated in any of[3) 
[0012] 

[B] laminate, coating fabric or impregnating resin * TUbber s 
or pamt of liquid state or paste which possesses capacity 
which forms the substrate which doe* not possess planar heat 
emission function on PTC electrically conductive substrate 
whichpossesses planar heat emission function planar heater 0 
which is stated in theabove-mendoned [7] which becomes and 
makes feature 

[0013] 

[9] laminate, laminating substrate which does not possess 
planar heat emission function in PTC electrically conductive 
substrate which possesses planar heat emission function, 
planar heatero whichis stated in above-mentioned [7J which 
becomes and makesfeature 

[0014] 

substrate which it does not possess [10] planar heat emission 
function is resin film and planar heater which is stated in 
above-mentioned [9] whkh ismade feature 

[0015] 

There is a point which offered planar heater where maximum 
feature of the this invention engaged body doing substrate • 
which does not possess PTC electrically conductive substrate 
and planar heat emission function which possess planar heat 
emission function, cancels deficiency of conventional planar 
heater, various with quality which is superior, at sametime, is 
superior in stability and safety. 

[0016] 

[Embodiment of the Invention] 

Regarding to this invention, especially not to be restricted as 
PTC electrically conductive substrate which possesses planar 
heat emission function, every ones of prior public knowledge 



Page 6 Paierra Instant MT Machine Translation 



PAGE 1 8/22 * RCVD AT 1011 1/2005 1 1 :06:52 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/27 * DNIS.2738300 * CSID:864 503 1 999 * DURATION (mnvss):06-06 



10/11/2005 11:16 FAX 864 503 1999 



MILL I KEN LEGAL DEPT 



@019 



JP2001076852A 

tats** «*. toaxg*er 

<7>A<ffl^b*L* 0 

IMA Al=tt* *»««Wfi«*»*ffl^ 

4<D*W*UV 

st g&<^flEfctfl)^ift*itf #® 

[0017] 

SttSMtttfTr* PTC gSttSttfcLT 
fc|cSStt&S£S§*tf^fc*<D*£ffl^ 
**fc*. 

*icwwi*«s»**r ptc *Ctt«ft 

zftsffl^sanjfc*. 

*<&*ic. mm 

aWtoWMOTtCfc****. 

[0018] 

ll\ 

[0019] 

*£i3I0®ttSE!!&»l*. Htt*IMMMr*'r 
* PTC gtte^£Stt&$&ffi££U?lt 

HtLTB* H*WIM!ll**t* PTCSStt 



2001-3-23 

with the usable , in typical impregnating electrically 
conductive paint in cloth* for example non-woven fabrics, 
passing bydrying and heating step it caw use those which are 
produced. 

It is desirable to use those which encapsulation do conductor, 
beforehandto cloth . 

As heating method, it can utilize for example far infrared 
irradiations microwave lighting and inductive heating etc, 
but iftiot to-be something which is limited in these, it should 
have beensomething where appropriate temperature control is 
possible, in addition, the method which cannot achieve 
difference with surfece and internal of coating in emission 
velocity of solvent of electrically conductive paint isdesirable. 

[0017] 

Impregnating electrically conductive paint in yam as PTC 
electrically conductive substrate which possesses planar heat 
emission function, also those which it acquires are usable* 

Impregnating electrically conductive paint in yam, surface 
fabric it forms by thetextile doing, yam which grams PTC 
electrical conductivity uses this. 

In this case, also conductor which is used for electrode selects 
the material of option to be possible, case of textile itcah 
insert in shape of option. 

In addition, when voltage is added to direction of weft of the 
planar heater, voltage does not join to warp almost, does not 
show heat emission function. 

In this case, you use yarn which impregnates electrically 
conductive paint in thesurface fabric and if textile you do with 
combination with the yarn which does not impregnate 
electrically conductive paint, by tact thai heat emission 
function is granted to only yarn of direction where voltage 
joins, conservation of paint becomes possible. 

In this case, to yarn which impregnates electrically conductive 
paint, reinforces the intensity of heater is possible by using 
cable which intertwines fiber where for example nylon or 
other tensile strength is high. 

[001S] 

• material of substrate which it does not possess planar heat 
emission function not toreceive especially restriction, for 
example resin, wood* ceramic, and metal etc can list,but > 
resin especially is desirable. 

[0019] 

As for planar heater of this invention, you can list 
embedding* to substrate which does not possess planar heat 
emission function of PTC electrically conductive substrate 
which possesses planar heat emission function PTC 
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electrically conductive substrate and planar heat emission 
function which possess planar heat emission function it is 
something which substrate which does not possess the 
engaged body is done but, as embodiment of engaged body, 
and laminate of the both. 

[0020] 

As for typical method of embedding, PTC electrically 
conductive substrate which possesses planar heat emission 
function between resin sheet which it does not possess planar 
heat emission function isinserted, it is a method which heating 
♦press is clone- 
In this case, FRPresin sheet is used as resin sheet intensity of 
planar heater which , is acquired and for improving stability, 
is desirable. 

PTC electrically conductive substrate which possesses planar . 
beat emission function between for example FRPplate 
isinserted, when FRPmolded article which PTC electrically 
conductive substrate encapsulation is done is producedwith 
press forming , by feet that mesh opening of surfece fabric 
isadjusted, permeation of FRP is made easy, preventing effect 
ofexfoliation becomes high. 

[QQ2J] 

typical method which obtains laminate of PTC electrically 
conductive substrate which possesses planar heat emission 
function and substrate which does not possess planar heat ■ 
emission function is the lamination method; 

In addition, it-can adopt also painting method and 
impregnation method. 

This resin, rubber* or paint of liquid state or paste which 
possesses capacity which forms substrate which does not 
possess planar heat emission functioncoating fabric or is 
method which is impregnated on PTC electrically conductive 
substrate which possesses planar heat emission function. 

[0022] 

Like above, many planar heater which possesses property 
which issuperior is offered is possible with embedding or 
laminate to PTC electrically conductive substrate which 
possesses planar heat emission function of substrate which 
doesnot possess planar heat emission function. 

When you explain with case which uses resin which is a 
typical example as material of substrate which does not 
possess planar heat emission function, the stability or other 
characteristic of water resistance* flame resistance, fire 
resistance, heat resistance, insulating property, and 
electrical resistance is granted to planar heater by selecting 
land of resin appropriately, to be possible, inaddition, 
morphological form stability, intensity* and workability etc 



Page 8 Paterra Instant MT Machine Translation 



PAGE 20/22 1 RCVD AT 1011 1/2005 1 1 :06: 52 AM [Eastern Daylight Time] * SVR:USPTO-ER<RF-6/27 1 DNIS:2738300 1 CS1D:864 503 1 999 * DURATION (mm-ss):06-O6 



10/11/2005 11:16 FAX 864 503 1999 MILLION. .LEGAL DEPT @|021 



JP2001076852A 



[0023] 

t*taw^*wBM* frp mm*L 

[0024] 

[skin 

l V 

[0025] 

mm o 

^57r^KB*^777-fKaS!:SP-20)3,5kg; 

9), a* *x*w//7aeuv/x*u>3#y 

V-(vx^ttS:KramnGl70l)5kg* /t?'M*L/ 
> 1kg. /<57-f> 4kg* &tf MEK/^*>U> 

J»-ft^*hfcLfcft.Oh* 1-5 
[0026] 

5mro <Offflfi-eSJ8Lfz7K>JxATJU/ 
Mtel/C 275dtex/f CDtK'JXXt^:^^!* 

s «£si*ttjiTia toon para-eee 

WtffHlvttt 5mm fffl(aT*lT^aA/T«@*5l 



6PTC$Sii&ft*f§fc. 
[0027] 

"CD PTC 10mm O&fttbtivTs 



2001-3-23 

of planar heater improve is possible. 
[0023] 

Regarding to this invention, it does not receive especially 
restriction asthis resin. FRPresm is desirable in one for 
embedding, polyester* polyamlde* polyethylene, 
polypropylene, and polystyrene etc ore desirable as one for 
laminating, in addition, urethane thermoplastic resin and 
aciylonitrile/syndiotactic l,2i»lybutadiene etc are desirable 
as one for coating fabric * impregnation. 

[0024] 

[Wooing Example(s)] 

this invention furthermore is explained concretely below, with 
Woiicing Example ,but this invention is not something which 
is limited in this. 

[0025] 

{Working Example 1 } 

graphite (Japan graphite supplied:SP-20 ) 3.5 kg, acetylene 
black (Denki Kagaku Kogyo Kabushiki Kaisha (Dfi 
69-056-8985 ) make:Denka Black ) 1 .5 kg. 
ewylene/propylene/styrene copolymer (Shell make JCraton 
G1701)wereaddedlo5kg. polystyrene 1 kg, paraffin 4 
kg.' and solution which consists of mixed solvent 15 kg of 
MEK/xylene=*20/80, after making uniform paste 4 this 1.5 
•fold amount was diluted with xylene and coating liquid 
which includes heat emission material was adjusted 

[00261 

On one hand, with spacing of approximately 5 mm making 
good electrical conductivity wire onesin polyester/cotton 
blended yarn (20/2 meter count ) which diameter adjustment 
is done it pulls the covering yam 5 which winds copper foil of 
width approximately 0.3 mm in surface of polyester filament 
yam of 275 dtex/f and arranges and arranges 
withapproximately 10 cm spacing* it rams down to filling 
yarn with approximately 5 ram spacing making use of 
polyester cotton blended yam (20/2 meter count ) and forms 
coarse grain woven article of width approximately 3 m, 
Soaking woven article which it acquires in above-mentioned 
coating liquid,after squeezing lightly with roll, thermal drying 
it did 

This way, PTC electrically conductive substrate which 
possesses planar heat emission function of mesh opening 
approximatety 3 mm was acquired. 

[0027] 

It inserted this PTC electrically conductive substrate between 
glass fiber-Teintbrced resin sheet 2 which consists of 
unsaturated polyester resin which Includes glass fiber of 
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thickness of 10 mm press did with temperature of 150 deg C. 

PTC electrically conductive substrate acquired planar heater 
which depends on this invention which the embedding b done 
in FRPresin this way. 

As for this planar heater above-mentioned PTC electrically 
conductive substrate and electrical resistance did notchange 
for most part, in addition morphological form stability* 
water resistance, fire resistance and insulating property 
cuitewere satisfactory. 

[0028] 

{Working Example 2} 

It soaked PTC substrate which possesses planar heat emission 
function which isacquired with Working Example 1 in 
acrylonitrile/syndiotactic 1,2-polybutadiene latex, drawing, 
it dried next with 90 deg C with roller nip . 

amount of deposition of acrylonitrile/syndiotactic 
1,2-polybutadiene was 12 wt% vis-a-vis PTC substrate 
whichpossesses planar heat emission function with solid 
component 

planar heater which depends on this invention this way was 
acquired. 

As for this planar heater above-mentioned PTC electrically 
conductive substrate and electrical resistance did notehange 
for most parkin addition softening, water resistance* fire 
resistance* morphological form stability and insulating 
property quiteweie satisfactory. 

Especially because softening and morphological form stability 
are combined, workability when using was superior. 

[0029] 

[Effects of the Invention] 

According to this invention, stability or other cliaracteristic of 
water resistance* flame resistance, fire resistance* heat 
resistance* insulating property* and electrical resistance* 
isgranted to planar heater to be possible, in addition, 
morphological form stability* intensity* and workability etc 
of planar heater it improves it is possible . 

Therefore, planar heater quite can be used for various 
application profitably. 
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